Supplementary Table S1. The summary of the GWAS datasets utilized in MR and colocalization analyses
	Trait
	Consortium
	GWAS ID
	Year
	Sample size
	Population
	nSNPs
	Author
	PMID

	[bookmark: _Hlk147519218]RNFL thickness
	NA
	ebi-a-GCST90014266
	2021
	31,434
	European
	9,121,075
	Currant H
	33979322

	[bookmark: _Hlk147519269]GCIPL thickness
	NA
	ebi-a-GCST90014267
	2021
	31,434
	European
	9,121,075
	Currant H
	33979322

	[bookmark: _Hlk147519315]AD
	ADGC, EADI, CHARGE, GERAD/PERADES
	ieu-b-2
	2019
	63,926
	European
	10,528,610
	Kunkle BW
	30820047

	AD
	NA
	ebi-a-GCST90027158
	2022
	85,934
	European
	20,921,626
	 Bellenguez C
	35379992

	Circulating levels of total-tau
	CHARGE
	ebi-a-GCST90095138
	2022
	14,721
	European
	8,360,926
	Chloé Sarnowski
	35396452


GWAS, genome-wide association study; nSNPs, number of single-nucleotide polymorphisms; RNFL thickness, Retinal nerve fibre layer thickness; GCIPL thickness, Ganglion cell inner plexiform layer thickness; AD, Alzheimer's Disease; ADGC, Alzheimer Disease Genetics Consortium; EADI, European Alzheimer's Disease Initiative; CHARGE, Cohorts for Heart and Aging Research in Genomic Epidemiology Consortium; GERAD/PERADES, Genetic and Environmental Risk in AD/Defining Genetic, Polygenic and Environmental Risk for Alzheimer's Disease Consortium.










2

	





Supplementary Table S2. Details of instrumental variables in MR analysis


	

	Exposure

	Outcome
	SNP
	Chr
	EA
	OA
	Beta
	SE
	P-value
	F

	RNFL thickness
	AD (Discovery)
	rs1042602
	11
	A
	C
	-0.36049
	0.03739 
	5.68E-22
	92.97548 

	
	
	rs118031671
	9
	G
	T
	0.93176
	0.15663 
	2.73E-09
	35.38818 

	
	
	rs1254276
	14
	T
	C
	-0.27768
	0.03698 
	6.08E-14
	56.39919 

	
	
	rs12574166
	11
	T
	C
	0.28076
	0.05068 
	3.04E-08
	30.69487 

	
	
	rs13010692
	2
	C
	T
	0.22534
	0.03871 
	5.88E-09
	33.89028 

	
	
	rs146652416
	14
	G
	A
	0.62253
	0.11384 
	4.58E-08
	29.90410 

	
	
	rs1470108
	15
	A
	C
	0.23595
	0.03838 
	7.97E-10
	37.79068 

	
	
	rs149831820
	3
	C
	T
	-0.41546
	0.07464 
	2.62E-08
	30.98656 

	
	
	rs17095953
	14
	A
	G
	-0.27880
	0.04347 
	1.43E-10
	41.14397 

	
	
	rs1947075
	10
	T
	C
	-0.21050
	0.03793 
	2.89E-08
	30.79264 

	
	
	rs2004187
	5
	C
	A
	0.24746
	0.03688 
	1.97E-11
	45.02968 

	
	
	rs2271758
	2
	G
	T
	-0.22229
	0.03677 
	1.51E-09
	36.54310 

	
	
	rs62075723
	17
	A
	G
	0.36835
	0.03826 
	6.50E-22
	92.70422 

	
	
	rs62252355
	3
	C
	T
	-0.37212
	0.04514 
	1.74E-16
	67.95836 

	
	
	rs6989495
	8
	T
	G
	0.23349
	0.03842 
	1.24E-09
	36.92593 

	
	
	rs73348111
	7
	C
	T
	1.12630
	0.18251 
	6.86E-10
	38.08332 

	
	
	rs9486916
	6
	T
	C
	-0.27468
	0.04665 
	3.95E-09
	34.66827 

	
	
	rs980772
	2
	T
	G
	-0.21164
	0.03829 
	3.29E-08
	30.54457 

	
	
	rs9818982
	3
	A
	G
	-0.31894
	0.05593 
	1.19E-08
	32.51834 

	GC-IPL thickness
	AD (Discovery)
	rs12285584
	11
	T
	C
	-0.31576 
	0.04969
	2.12E-10
	40.38417 

	
	
	rs12998032
	2
	C
	T
	0.30044 
	0.04801
	3.94E-10
	39.16574 

	
	
	rs13083522
	3
	G
	A
	0.31905 
	0.05728
	2.56E-08
	31.03039 

	
	
	rs17279437
	3
	A
	G
	-0.77652 
	0.07682
	5.55E-24
	102.16985 

	
	
	rs17318932
	5
	T
	C
	-0.53560 
	0.09627
	2.66E-08
	30.95403 

	
	
	rs17421627
	5
	G
	T
	1.02450 
	0.09073
	1.66E-29
	127.49788 

	
	
	rs1800407
	15
	T
	C
	-0.59441 
	0.08652
	6.53E-12
	47.20079 

	
	
	rs2004187
	5
	C
	A
	0.27690 
	0.04847
	1.12E-08
	32.64161 

	
	
	rs2008905
	11
	T
	C
	-0.36111 
	0.04815
	6.59E-14
	56.23832 

	
	
	rs2787394
	9
	T
	C
	-0.28488 
	0.04852
	4.35E-09
	34.48036 

	
	
	rs35337422
	14
	C
	A
	0.40479 
	0.06734
	1.87E-09
	36.12948 

	
	
	rs4803297
	19
	T
	C
	-0.26563 
	0.04806
	3.28E-08
	30.55082 

	
	
	rs4871827
	8
	A
	G
	-0.29324 
	0.05054
	6.62E-09
	33.66213 

	
	
	rs5442
	12
	A
	G
	-0.70739 
	0.09371
	4.52E-14
	56.98187 

	
	
	rs66511946
	4
	G
	A
	-0.36712 
	0.04934
	1.03E-13
	55.36277 

	
	
	rs72739513
	1
	A
	G
	0.71638 
	0.12536
	1.11E-08
	32.65645 

	
	
	rs7277632
	21
	G
	A
	0.34882 
	0.05321
	5.61E-11
	42.98311 

	
	
	rs9398171
	6
	T
	C
	0.50241 
	0.05232
	8.30E-22
	92.22122 

	AD (Discovery)
	RNFL thickness
	rs1081105
	19
	C
	A
	0.94200 
	0.04360 
	1.51E-103
	466.79783 

	
	
	rs111278137
	19
	A
	G
	-0.47350 
	0.07130 
	3.20E-11
	44.10227 

	
	
	rs11767557
	7
	C
	T
	-0.10280 
	0.01820 
	1.56E-08
	31.90388 

	
	
	rs12151021
	19
	G
	A
	-0.10710 
	0.01690 
	2.56E-10
	40.16109 

	
	
	rs12590654
	14
	A
	G
	-0.09060 
	0.01570 
	8.73E-09
	33.30099 

	
	
	rs139136389
	19
	T
	C
	-0.49380 
	0.08510 
	6.43E-09
	33.66999 

	
	
	rs147711004
	19
	A
	G
	1.13540 
	0.03660 
	1.00E-200
	962.35567 

	
	
	rs150685845
	19
	G
	A
	0.55610 
	0.06450 
	6.62E-18
	74.33380 

	
	
	rs1582763
	11
	A
	G
	-0.12320 
	0.01490 
	1.19E-16
	68.36737 

	
	
	rs34665982
	6
	C
	T
	-0.09670 
	0.01660 
	5.80E-09
	33.93413 

	
	
	rs3740688
	11
	T
	G
	0.09350 
	0.01440 
	9.70E-11
	42.15977 

	
	
	rs3851179
	11
	C
	T
	0.11980 
	0.01480 
	5.81E-16
	65.52246 

	
	
	rs6733839
	2
	T
	C
	0.16930 
	0.01540 
	4.02E-28
	120.85719 

	
	
	rs679515
	1
	C
	T
	-0.15080 
	0.01830 
	1.55E-16
	67.90480 

	
	
	rs72654445
	19
	A
	G
	-0.54250 
	0.08110 
	2.27E-11
	44.74637 

	
	
	rs73223431
	8
	T
	C
	0.09360 
	0.01530 
	8.34E-10
	37.42561 

	
	
	rs7412
	19
	T
	C
	-0.46730 
	0.03050 
	6.40E-53
	234.74259 

	
	
	rs867230
	8
	A
	C
	0.13330 
	0.01580 
	3.49E-17
	71.17806 

	
	
	rs9381563
	6
	T
	C
	-0.08210 
	0.01480 
	2.93E-08
	30.77251 

	AD (Discovery)
	GC-IPL thickness
	rs11767557
	7
	C
	T
	-0.10280 
	0.01820 
	1.56E-08
	31.90388 

	
	
	rs12151021
	19
	G
	A
	-0.10710 
	0.01690 
	2.56E-10
	40.16109 

	
	
	rs12590654
	14
	A
	G
	-0.09060 
	0.01570 
	8.73E-09
	33.30099 

	
	
	rs139136389
	19
	T
	C
	-0.49380 
	0.08510 
	6.43E-09
	33.66999 

	
	
	rs147711004
	19
	A
	G
	1.13540 
	0.03660 
	1.00E-200
	962.35567 

	
	
	rs150685845
	19
	G
	A
	0.55610 
	0.06450 
	6.62E-18
	74.33380 

	
	
	rs1582763
	11
	A
	G
	-0.12320 
	0.01490 
	1.19E-16
	68.36737 

	
	
	rs34665982
	6
	C
	T
	-0.09670 
	0.01660 
	5.80E-09
	33.93413 

	
	
	rs3740688
	11
	T
	G
	0.09350 
	0.01440 
	9.70E-11
	42.15977 

	
	
	rs3851179
	11
	C
	T
	0.11980 
	0.01480 
	5.81E-16
	65.52246 

	
	
	rs6733839
	2
	T
	C
	0.16930 
	0.01540 
	4.02E-28
	120.85719 

	
	
	rs679515
	1
	C
	T
	-0.15080 
	0.01830 
	1.55E-16
	67.90480 

	
	
	rs72654445
	19
	A
	G
	-0.54250 
	0.08110 
	2.27E-11
	44.74637 

	
	
	rs7412
	19
	T
	C
	-0.46730 
	0.03050 
	6.40E-53
	234.74259 

	
	
	rs867230
	8
	A
	C
	0.13330 
	0.01580 
	3.49E-17
	71.17806 

	RNFL thickness
	AD (Replication)
	rs1042602
	11
	A
	C
	-0.36049 
	0.03739 
	5.68E-22
	92.97548 

	
	
	rs10762201
	10
	G
	A
	0.45828 
	0.04265 
	6.87E-27
	115.48500 

	
	
	rs118031671
	9
	G
	T
	0.93176 
	0.15663 
	2.73E-09
	35.38818 

	
	
	rs1254276
	14
	T
	C
	-0.27768 
	0.03698 
	6.08E-14
	56.39919 

	
	
	rs12574166
	11
	T
	C
	0.28076 
	0.05068 
	3.04E-08
	30.69487 

	
	
	rs13010692
	2
	C
	T
	0.22534 
	0.03871 
	5.88E-09
	33.89028 

	
	
	rs146652416
	14
	G
	A
	0.62253 
	0.11384 
	4.58E-08
	29.90410 

	
	
	rs1470108
	15
	A
	C
	0.23595 
	0.03838 
	7.97E-10
	37.79068 

	
	
	rs149831820
	3
	C
	T
	-0.41546 
	0.07464 
	2.62E-08
	30.98656 

	
	
	rs1947075
	10
	T
	C
	-0.21050 
	0.03793 
	2.89E-08
	30.79264 

	
	
	rs2004187
	5
	C
	A
	0.24746 
	0.03688 
	1.97E-11
	45.02968 

	
	
	rs2271758
	2
	G
	T
	-0.22229 
	0.03677 
	1.51E-09
	36.54310 

	
	
	rs62075723
	17
	A
	G
	0.36835 
	0.03826 
	6.50E-22
	92.70422 

	
	
	rs62252355
	3
	C
	T
	-0.37212 
	0.04514 
	1.74E-16
	67.95836 

	
	
	rs6989495
	8
	T
	G
	0.23349 
	0.03842 
	1.24E-09
	36.92593 

	
	
	rs73348111
	7
	C
	T
	1.12630 
	0.18251 
	6.86E-10
	38.08332 

	
	
	rs79833181
	2
	C
	T
	0.86485 
	0.14316 
	1.55E-09
	36.49541 

	
	
	rs9486916
	6
	T
	C
	-0.27468 
	0.04665 
	3.95E-09
	34.66827 

	
	
	rs980772
	2
	T
	G
	-0.21164 
	0.03829 
	3.29E-08
	30.54457 

	
	
	rs9818982
	3
	A
	G
	-0.31894 
	0.05593 
	1.19E-08
	32.51834 

	GC-IPL thickness
	AD (Replication)
	rs12285584
	11
	T
	C
	-0.31576 
	0.04969 
	2.12E-10
	40.38417 

	
	
	rs12998032
	2
	C
	T
	0.30044 
	0.04801 
	3.94E-10
	39.16574 

	
	
	rs13083522
	3
	G
	A
	0.31905 
	0.05728 
	2.56E-08
	31.03039 

	
	
	rs17279437
	3
	A
	G
	-0.77652 
	0.07682 
	5.55E-24
	102.16985 

	
	
	rs17318932
	5
	T
	C
	-0.53560 
	0.09627 
	2.66E-08
	30.95403 

	
	
	rs17421627
	5
	G
	T
	1.02450 
	0.09073 
	1.66E-29
	127.49788 

	
	
	rs1800407
	15
	T
	C
	-0.59441 
	0.08652 
	6.53E-12
	47.20079 

	
	
	rs2004187
	5
	C
	A
	0.27690 
	0.04847 
	1.12E-08
	32.64161 

	
	
	rs2008905
	11
	T
	C
	-0.36111 
	0.04815 
	6.59E-14
	56.23832 

	
	
	rs2787394
	9
	T
	C
	-0.28488 
	0.04852 
	4.35E-09
	34.48036 

	
	
	rs35337422
	14
	C
	A
	0.40479 
	0.06734 
	1.87E-09
	36.12948 

	
	
	rs4446688
	7
	T
	A
	0.33485 
	0.05447 
	7.99E-10
	37.78662 

	
	
	rs4803297
	19
	T
	C
	-0.26563 
	0.04806 
	3.28E-08
	30.55082 

	
	
	rs4871827
	8
	A
	G
	-0.29324 
	0.05054 
	6.62E-09
	33.66213 

	
	
	rs5442
	12
	A
	G
	-0.70739 
	0.09371 
	4.52E-14
	56.98187 

	
	
	rs62005075
	14
	T
	A
	0.52673 
	0.07526 
	2.63E-12
	48.98586 

	
	
	rs66511946
	4
	G
	A
	-0.36712 
	0.04934 
	1.03E-13
	55.36277 

	
	
	rs72739513
	1
	A
	G
	0.71638 
	0.12536 
	1.11E-08
	32.65645 

	
	
	rs7277632
	21
	G
	A
	0.34882 
	0.05321 
	5.61E-11
	42.98311 

	
	
	rs7503894
	17
	C
	T
	0.55367 
	0.05022 
	3.24E-28
	121.55789 

	
	
	rs9398171
	6
	T
	C
	0.50241 
	0.05232 
	8.30E-22
	92.22122 

	AD (Replication)
	RNFL thickness
	rs1065712
	8
	C
	G
	0.10810 
	0.01850 
	5.46E-09
	34.14349 

	
	
	rs10792832
	11
	G
	A
	0.10560 
	0.00840 
	6.33E-36
	158.04082 

	
	
	rs10933431
	2
	C
	G
	0.08520 
	0.00990 
	1.04E-17
	74.06428 

	
	
	rs11218343
	11
	C
	T
	-0.16540 
	0.02140 
	1.01E-14
	59.73701 

	
	
	rs112481437
	19
	A
	G
	0.29350 
	0.02780 
	4.86E-26
	111.46195 

	
	
	rs113706587
	5
	A
	G
	0.09250 
	0.01330 
	3.38E-12
	48.37046 

	
	
	rs1140239
	16
	T
	C
	-0.05920 
	0.00860 
	4.61E-12
	47.38561 

	
	
	rs11495981
	7
	T
	C
	-0.05610 
	0.01000 
	2.10E-08
	31.47210 

	
	
	rs11500477
	11
	A
	T
	0.05850 
	0.00840 
	3.28E-12
	48.50128 

	
	
	rs117310449
	19
	T
	C
	0.77010 
	0.03380 
	3.26E-115
	519.11173 

	
	
	rs117618017
	15
	T
	C
	0.11300 
	0.01190 
	1.75E-21
	90.17019 

	
	
	rs11769559
	7
	C
	T
	-0.06950 
	0.00850 
	4.00E-16
	66.85467 

	
	
	rs12151021
	19
	G
	A
	-0.10550 
	0.00930 
	4.09E-30
	128.68829 

	
	
	rs12444183
	16
	G
	A
	0.05910 
	0.00840 
	2.21E-12
	49.50128 

	
	
	rs12590654
	14
	A
	G
	-0.06930 
	0.00870 
	2.08E-15
	63.44946 

	
	
	rs1385742
	6
	T
	A
	-0.06240 
	0.00860 
	4.69E-13
	52.64684 

	
	
	rs148601586
	19
	G
	C
	0.64830 
	0.03660 
	2.72E-70
	313.75443 

	
	
	rs149080927
	19
	GC
	G
	-0.05350 
	0.00920 
	6.14E-09
	33.81675 

	
	
	rs1532276
	8
	C
	T
	0.10030 
	0.00830 
	2.15E-33
	146.03121 

	
	
	rs1582763
	11
	A
	G
	-0.08600 
	0.00840 
	1.65E-24
	104.81859 

	
	
	rs1693551
	8
	C
	T
	0.04590 
	0.00810 
	1.79E-08
	32.11111 

	
	
	rs17125924
	14
	G
	A
	0.08810 
	0.01420 
	5.82E-10
	38.49241 

	
	
	rs1799777
	9
	GC
	G
	0.07080 
	0.01230 
	9.54E-09
	33.13266 

	
	
	rs190651665
	19
	G
	T
	-0.15980 
	0.02600 
	8.37E-10
	37.77521 

	
	
	rs2070901
	1
	T
	G
	-0.05270 
	0.00920 
	1.20E-08
	32.81297 

	
	
	rs2154481
	21
	T
	C
	0.05000 
	0.00820 
	1.02E-09
	37.18025 

	
	
	rs2526377
	17
	G
	A
	-0.04520 
	0.00820 
	4.11E-08
	30.38430 

	
	
	rs2830489
	21
	T
	C
	-0.05470 
	0.00910 
	1.72E-09
	36.13199 

	
	
	rs28577986
	14
	A
	G
	0.06980 
	0.01110 
	3.38E-10
	39.54257 

	
	
	rs34173062
	8
	A
	G
	0.11390 
	0.01630 
	2.93E-12
	48.82837 

	
	
	rs35472547
	6
	T
	G
	-0.09540 
	0.01130 
	4.26E-17
	71.27543 

	
	
	rs365653
	19
	G
	A
	-0.25600 
	0.01460 
	1.85E-68
	307.44980 

	
	
	rs3822030
	4
	T
	G
	0.05140 
	0.00830 
	5.04E-10
	38.35041 

	
	
	rs4292
	17
	T
	C
	0.06880 
	0.00840 
	3.47E-16
	67.08390 

	
	
	rs4485362
	16
	G
	T
	-0.04630 
	0.00830 
	2.00E-08
	31.11758 

	
	
	rs4714447
	6
	T
	C
	0.05780 
	0.00860 
	1.73E-11
	45.17090 

	
	
	rs4734295
	8
	G
	A
	0.04870 
	0.00810 
	1.98E-09
	36.14830 

	
	
	rs57402520
	17
	A
	G
	0.09050 
	0.01260 
	6.59E-13
	51.58888 

	
	
	rs5848
	17
	T
	C
	0.06460 
	0.00920 
	1.76E-12
	49.30482 

	
	
	rs593742
	15
	G
	A
	-0.06100 
	0.00900 
	1.04E-11
	45.93827 

	
	
	rs6014724
	20
	G
	A
	-0.11760 
	0.01450 
	4.84E-16
	65.77769 

	
	
	rs61679753
	19
	A
	T
	-0.54120 
	0.02800 
	2.28E-83
	373.59367 

	
	
	rs61762319
	3
	G
	A
	0.14300 
	0.02550 
	2.14E-08
	31.44790 

	
	
	rs62375397
	5
	T
	C
	0.07460 
	0.01000 
	8.58E-14
	55.65160 

	
	
	rs6586028
	10
	T
	C
	0.07910 
	0.01030 
	1.33E-14
	58.97644 

	
	
	rs6656401
	1
	G
	A
	-0.12530 
	0.01040 
	2.84E-33
	145.15616 

	
	
	rs6733839
	2
	T
	C
	0.16860 
	0.00840 
	6.48E-90
	402.86224 

	
	
	rs6846529
	4
	T
	C
	-0.06730 
	0.00910 
	1.25E-13
	54.69496 

	
	
	rs7068231
	10
	G
	T
	0.04870 
	0.00840 
	6.79E-09
	33.61239 

	
	
	rs7384878
	7
	T
	C
	0.07750 
	0.00890 
	2.13E-18
	75.82692 

	
	
	rs74504435
	7
	G
	A
	-0.08420 
	0.01410 
	2.05E-09
	35.66038 

	
	
	rs74685827
	11
	G
	T
	0.19640 
	0.03030 
	8.63E-11
	42.01436 

	
	
	rs74745468
	14
	A
	G
	0.08220 
	0.01450 
	1.40E-08
	32.13717 

	
	
	rs755951
	8
	C
	A
	0.06180 
	0.00830 
	7.04E-14
	55.43969 

	
	
	rs7912495
	10
	G
	A
	0.05720 
	0.00820 
	2.87E-12
	48.65913 

	
	
	rs9676738
	19
	A
	G
	0.16890 
	0.02280 
	1.24E-13
	54.87690 

	
	
	rs976271
	6
	A
	G
	0.04670 
	0.00840 
	3.23E-08
	30.90830 

	AD (Replication)
	GC-IPL thickness
	rs1065712
	8
	C
	G
	0.10810 
	0.01850 
	5.46E-09
	34.14349 

	
	
	rs10792832
	11
	G
	A
	0.10560 
	0.00840 
	6.33E-36
	158.04082 

	
	
	rs10933431
	2
	C
	G
	0.08520 
	0.00990 
	1.04E-17
	74.06428 

	
	
	rs11218343
	11
	C
	T
	-0.16540 
	0.02140 
	1.01E-14
	59.73701 

	
	
	rs112481437
	19
	A
	G
	0.29350 
	0.02780 
	4.86E-26
	111.46195 

	
	
	rs113706587
	5
	A
	G
	0.09250 
	0.01330 
	3.38E-12
	48.37046 

	
	
	rs1140239
	16
	T
	C
	-0.05920 
	0.00860 
	4.61E-12
	47.38561 

	
	
	rs11495981
	7
	T
	C
	-0.05610 
	0.01000 
	2.10E-08
	31.47210 

	
	
	rs11500477
	11
	A
	T
	0.05850 
	0.00840 
	3.28E-12
	48.50128 

	
	
	rs117310449
	19
	T
	C
	0.77010 
	0.03380 
	3.26E-115
	519.11173 

	
	
	rs117618017
	15
	T
	C
	0.11300 
	0.01190 
	1.75E-21
	90.17019 

	
	
	rs11769559
	7
	C
	T
	-0.06950 
	0.00850 
	4.00E-16
	66.85467 

	
	
	rs12151021
	19
	G
	A
	-0.10550 
	0.00930 
	4.09E-30
	128.68829 

	
	
	rs12444183
	16
	G
	A
	0.05910 
	0.00840 
	2.21E-12
	49.50128 

	
	
	rs12590654
	14
	A
	G
	-0.06930 
	0.00870 
	2.08E-15
	63.44946 

	
	
	rs1385742
	6
	T
	A
	-0.06240 
	0.00860 
	4.69E-13
	52.64684 

	
	
	rs148601586
	19
	G
	C
	0.64830 
	0.03660 
	2.72E-70
	313.75443 

	
	
	rs149080927
	19
	GC
	G
	-0.05350 
	0.00920 
	6.14E-09
	33.81675 

	
	
	rs1532276
	8
	C
	T
	0.10030 
	0.00830 
	2.15E-33
	146.03121 

	
	
	rs1582763
	11
	A
	G
	-0.08600 
	0.00840 
	1.65E-24
	104.81859 

	
	
	rs1693551
	8
	C
	T
	0.04590 
	0.00810 
	1.79E-08
	32.11111 

	
	
	rs17125924
	14
	G
	A
	0.08810 
	0.01420 
	5.82E-10
	38.49241 

	
	
	rs1799777
	9
	GC
	G
	0.07080 
	0.01230 
	9.54E-09
	33.13266 

	
	
	rs190651665
	19
	G
	T
	-0.15980 
	0.02600 
	8.37E-10
	37.77521 

	
	
	rs2070901
	1
	T
	G
	-0.05270 
	0.00920 
	1.20E-08
	32.81297 

	
	
	rs2154481
	21
	T
	C
	0.05000 
	0.00820 
	1.02E-09
	37.18025 

	
	
	rs2526377
	17
	G
	A
	-0.04520 
	0.00820 
	4.11E-08
	30.38430 

	
	
	rs2830489
	21
	T
	C
	-0.05470 
	0.00910 
	1.72E-09
	36.13199 

	
	
	rs28577986
	14
	A
	G
	0.06980 
	0.01110 
	3.38E-10
	39.54257 

	
	
	rs34173062
	8
	A
	G
	0.11390 
	0.01630 
	2.93E-12
	48.82837 

	
	
	rs35472547
	6
	T
	G
	-0.09540 
	0.01130 
	4.26E-17
	71.27543 

	
	
	rs365653
	19
	G
	A
	-0.25600 
	0.01460 
	1.85E-68
	307.44980 

	
	
	rs3822030
	4
	T
	G
	0.05140 
	0.00830 
	5.04E-10
	38.35041 

	
	
	rs4292
	17
	T
	C
	0.06880 
	0.00840 
	3.47E-16
	67.08390 

	
	
	rs4485362
	16
	G
	T
	-0.04630 
	0.00830 
	2.00E-08
	31.11758 

	
	
	rs4714447
	6
	T
	C
	0.05780 
	0.00860 
	1.73E-11
	45.17090 

	
	
	rs4734295
	8
	G
	A
	0.04870 
	0.00810 
	1.98E-09
	36.14830 

	
	
	rs57402520
	17
	A
	G
	0.09050 
	0.01260 
	6.59E-13
	51.58888 

	
	
	rs5848
	17
	T
	C
	0.06460 
	0.00920 
	1.76E-12
	49.30482 

	
	
	rs593742
	15
	G
	A
	-0.06100 
	0.00900 
	1.04E-11
	45.93827 

	
	
	rs6014724
	20
	G
	A
	-0.11760 
	0.01450 
	4.84E-16
	65.77769 

	
	
	rs61679753
	19
	A
	T
	-0.54120 
	0.02800 
	2.28E-83
	373.59367 

	
	
	rs61762319
	3
	G
	A
	0.14300 
	0.02550 
	2.14E-08
	31.44790 

	
	
	rs62375397
	5
	T
	C
	0.07460 
	0.01000 
	8.58E-14
	55.65160 

	
	
	rs6586028
	10
	T
	C
	0.07910 
	0.01030 
	1.33E-14
	58.97644 

	
	
	rs6656401
	1
	G
	A
	-0.12530 
	0.01040 
	2.84E-33
	145.15616 

	
	
	rs6733839
	2
	T
	C
	0.16860 
	0.00840 
	6.48E-90
	402.86224 

	
	
	rs6846529
	4
	T
	C
	-0.06730 
	0.00910 
	1.25E-13
	54.69496 

	
	
	rs7068231
	10
	G
	T
	0.04870 
	0.00840 
	6.79E-09
	33.61239 

	
	
	rs7384878
	7
	T
	C
	0.07750 
	0.00890 
	2.13E-18
	75.82692 

	
	
	rs74504435
	7
	G
	A
	-0.08420 
	0.01410 
	2.05E-09
	35.66038 

	
	
	rs74685827
	11
	G
	T
	0.19640 
	0.03030 
	8.63E-11
	42.01436 

	
	
	rs74745468
	14
	A
	G
	0.08220 
	0.01450 
	1.40E-08
	32.13717 

	
	
	rs755951
	8
	C
	A
	0.06180 
	0.00830 
	7.04E-14
	55.43969 

	
	
	rs7912495
	10
	G
	A
	0.05720 
	0.00820 
	2.87E-12
	48.65913 

	
	
	rs9676738
	19
	A
	G
	0.16890 
	0.02280 
	1.24E-13
	54.87690 

	
	
	rs976271
	6
	A
	G
	0.04670 
	0.00840 
	3.23E-08
	30.90830 

	RNFL thickness
	Circulating levels of total-tau
	rs10140252
	14
	T
	G
	0.52638 
	0.05039 
	1.67E-25
	109.13442 

	
	
	rs1042602
	11
	A
	C
	-0.36049 
	0.03739 
	5.68E-22
	92.97548 

	
	
	rs10762201
	10
	G
	A
	0.45828 
	0.04265 
	6.87E-27
	115.48500 

	
	
	rs112568425
	17
	G
	T
	0.23873 
	0.04268 
	2.24E-08
	31.29442 

	
	
	rs118031671
	9
	G
	T
	0.93176 
	0.15663 
	2.73E-09
	35.38818 

	
	
	rs1254276
	14
	T
	C
	-0.27768 
	0.03698 
	6.08E-14
	56.39919 

	
	
	rs12574166
	11
	T
	C
	0.28076 
	0.05068 
	3.04E-08
	30.69487 

	
	
	rs13010692
	2
	C
	T
	0.22534 
	0.03871 
	5.88E-09
	33.89028 

	
	
	rs13271359
	8
	T
	C
	-0.43922 
	0.04134 
	2.51E-26
	112.89801 

	
	
	rs146652416
	14
	G
	A
	0.62253 
	0.11384 
	4.58E-08
	29.90410 

	
	
	rs1470108
	15
	A
	C
	0.23595 
	0.03838 
	7.97E-10
	37.79068 

	
	
	rs149831820
	3
	C
	T
	-0.41546 
	0.07464 
	2.62E-08
	30.98656 

	
	
	rs17095953
	14
	A
	G
	-0.27880 
	0.04347 
	1.43E-10
	41.14397 

	
	
	rs1947075
	10
	T
	C
	-0.21050 
	0.03793 
	2.89E-08
	30.79264 

	
	
	rs2004187
	5
	C
	A
	0.24746 
	0.03688 
	1.97E-11
	45.02968 

	
	
	rs2271758
	2
	G
	T
	-0.22229 
	0.03677 
	1.51E-09
	36.54310 

	
	
	rs62075723
	17
	A
	G
	0.36835 
	0.03826 
	6.50E-22
	92.70422 

	
	
	rs62252355
	3
	C
	T
	-0.37212 
	0.04514 
	1.74E-16
	67.95836 

	
	
	rs6989495
	8
	T
	G
	0.23349 
	0.03842 
	1.24E-09
	36.92593 

	
	
	rs73348111
	7
	C
	T
	1.12630 
	0.18251 
	6.86E-10
	38.08332 

	
	
	rs79833181
	2
	C
	T
	0.86485 
	0.14316 
	1.55E-09
	36.49541 

	
	
	rs9486916
	6
	T
	C
	-0.27468 
	0.04665 
	3.95E-09
	34.66827 

	
	
	rs980772
	2
	T
	G
	-0.21164 
	0.03829 
	3.29E-08
	30.54457 

	
	
	rs9818982
	3
	A
	G
	-0.31894 
	0.05593 
	1.19E-08
	32.51834 

	GC-IPL thickness
	Circulating levels of total-tau
	rs12285584
	11
	T
	C
	-0.31576 
	0.04969 
	2.12E-10
	40.38417 

	
	
	rs12998032
	2
	C
	T
	0.30044 
	0.04801 
	3.94E-10
	39.16574 

	
	
	rs13083522
	3
	G
	A
	0.31905 
	0.05728 
	2.56E-08
	31.03039 

	
	
	rs17279437
	3
	A
	G
	-0.77652 
	0.07682 
	5.55E-24
	102.16985 

	
	
	rs17318932
	5
	T
	C
	-0.53560 
	0.09627 
	2.66E-08
	30.95403 

	
	
	rs17421627
	5
	G
	T
	1.02450 
	0.09073 
	1.66E-29
	127.49788 

	
	
	rs1800407
	15
	T
	C
	-0.59441 
	0.08652 
	6.53E-12
	47.20079 

	
	
	rs2004187
	5
	C
	A
	0.27690 
	0.04847 
	1.12E-08
	32.64161 

	
	
	rs2008905
	11
	T
	C
	-0.36111 
	0.04815 
	6.59E-14
	56.23832 

	
	
	rs2787394
	9
	T
	C
	-0.28488 
	0.04852 
	4.35E-09
	34.48036 

	
	
	rs35337422
	14
	C
	A
	0.40479 
	0.06734 
	1.87E-09
	36.12948 

	
	
	rs4803297
	19
	T
	C
	-0.26563 
	0.04806 
	3.28E-08
	30.55082 

	
	
	rs4871827
	8
	A
	G
	-0.29324 
	0.05054 
	6.62E-09
	33.66213 

	
	
	rs5442
	12
	A
	G
	-0.70739 
	0.09371 
	4.52E-14
	56.98187 

	
	
	rs66511946
	4
	G
	A
	-0.36712 
	0.04934 
	1.03E-13
	55.36277 

	
	
	rs72739513
	1
	A
	G
	0.71638 
	0.12536 
	1.11E-08
	32.65645 

	
	
	rs7277632
	21
	G
	A
	0.34882 
	0.05321 
	5.61E-11
	42.98311 

	
	
	rs7503894
	17
	C
	T
	0.55367 
	0.05022 
	3.24E-28
	121.55789 

	
	
	rs9398171
	6
	T
	C
	0.50241 
	0.05232 
	8.30E-22
	92.22122 

	Circulating levels of total-tau
	RNFL thickness
	rs10800454
	1
	G
	A
	0.03580 
	0.00700 
	3.07E-07
	26.15592 

	
	
	rs113224490
	15
	G
	A
	1.81560 
	0.39450 
	4.18E-06
	21.18099 

	
	
	rs113376030
	8
	T
	C
	0.14140 
	0.03030 
	3.15E-06
	21.77778 

	
	
	rs1251562
	1
	T
	C
	-0.73680 
	0.16000 
	4.14E-06
	21.20603 

	
	
	rs139843727
	3
	C
	A
	-0.21820 
	0.04250 
	2.87E-07
	26.35916 

	
	
	rs146788346
	11
	T
	C
	-0.05730 
	0.01180 
	1.08E-06
	23.58008 

	
	
	rs242557
	17
	A
	G
	0.19630 
	0.00770 
	8.89E-143
	649.91887 

	
	
	rs569009598
	14
	T
	G
	1.29940 
	0.27940 
	3.31E-06
	21.62882 

	
	
	rs59494895
	2
	T
	C
	0.07480 
	0.01610 
	3.63E-06
	21.58497 

	
	
	rs62302025
	4
	C
	T
	0.05060 
	0.01110 
	4.68E-06
	20.78046 

	
	
	rs6842125
	4
	C
	A
	-0.03400 
	0.00700 
	1.25E-06
	23.59184 

	
	
	rs7130940
	11
	C
	T
	-0.04040 
	0.00840 
	1.38E-06
	23.13152 

	
	
	rs76951886
	17
	T
	C
	0.04390 
	0.00910 
	1.27E-06
	23.27267 

	
	
	rs79173943
	1
	A
	G
	-0.10650 
	0.02280 
	3.16E-06
	21.81873 

	
	
	rs80315777
	14
	A
	G
	-0.11830 
	0.02550 
	3.46E-06
	21.52232 

	
	
	rs957792
	5
	A
	G
	0.25970 
	0.05440 
	1.84E-06
	22.79009 

	Circulating levels of total-tau
	GC-IPL thickness
	rs10800454
	1
	G
	A
	0.03580 
	0.00700 
	3.07E-07
	26.15592 

	
	
	rs113224490
	15
	G
	A
	1.81560 
	0.39450 
	4.18E-06
	21.18099 

	
	
	rs113376030
	8
	T
	C
	0.14140 
	0.03030 
	3.15E-06
	21.77778 

	
	
	rs1251562
	1
	T
	C
	-0.73680 
	0.16000 
	4.14E-06
	21.20603 

	
	
	rs139843727
	3
	C
	A
	-0.21820 
	0.04250 
	2.87E-07
	26.35916 

	
	
	rs146788346
	11
	T
	C
	-0.05730 
	0.01180 
	1.08E-06
	23.58008 

	
	
	rs242557
	17
	A
	G
	0.19630 
	0.00770 
	8.89E-143
	649.91887 

	
	
	rs569009598
	14
	T
	G
	1.29940 
	0.27940 
	3.31E-06
	21.62882 

	
	
	rs59494895
	2
	T
	C
	0.07480 
	0.01610 
	3.63E-06
	21.58497 

	
	
	rs62302025
	4
	C
	T
	0.05060 
	0.01110 
	4.68E-06
	20.78046 

	
	
	rs6842125
	4
	C
	A
	-0.03400 
	0.00700 
	1.25E-06
	23.59184 

	
	
	rs7130940
	11
	C
	T
	-0.04040 
	0.00840 
	1.38E-06
	23.13152 

	
	
	rs76951886
	17
	T
	C
	0.04390 
	0.00910 
	1.27E-06
	23.27267 

	
	
	rs79173943
	1
	A
	G
	-0.10650 
	0.02280 
	3.16E-06
	21.81873 

	
	
	rs80315777
	14
	A
	G
	-0.11830 
	0.02550 
	3.46E-06
	21.52232 

	
	
	rs957792
	5
	A
	G
	0.25970 
	0.05440 
	1.84E-06
	22.79009 

	SNPs: single-nucleotide polymorphisms; Chr: chromosome; EA: effect allele; OA: other allele; SE: standard error; RNFL thickness, Retinal nerve fibre layer thickness; GC-IPL thickness, Ganglion cell-inner plexiform layer thickness; AD, Alzheimer's Disease.

	

	








Supplementary Table S3. Sensitivity analysis in discovery and replication MR analysis exploring the causality between RNFL, GC-IPL thickness and AD
	
	Exposure
	Outcome
	Cochran's Q
	Horizontal pleiotropy
	MR-PRESSO

	
	
	
	Q
	Q df
	P
	Egger intercept
	SE
	P
	global test P

	[bookmark: _Hlk148557854]Discovery
	RNFL thickness
	AD
	15.952
	18
	0.596
	-0.010
	0.014
	0.510
	0.629

	
	GC-IPL thickness
	AD
	21.050
	17
	0.224
	0.011
	0.013
	0.407
	0.218

	
	AD
	RNFL thickness
	28.151
	18
	0.060
	0.033
	0.017
	0.076
	0.057

	
	AD
	GC-IPL thickness
	12.193
	14
	0.591
	0.006
	0.022
	0.808
	0.641

	Replication
	RNFL thickness
	AD
	22.593
	19
	0.256
	-0.007 
	0.007 
	0.316 
	0.249

	
	GC-IPL thickness
	AD
	20.660   
	20 
	0.417
	-0.007
	0.006 
	0.303
	0.434

	
	AD
	RNFL thickness
	66.127  
	56 
	0.167
	0.013
	0.011 
	0.249
	0.186

	
	AD
	GC-IPL thickness
	80.329  
	56
	0.018
	0.010
	0.017
	0.531 
	0.014


MR-PRESSO, Mendelian randomization pleiotropy residual sum and outlier; AD, Alzheimer's disease; RNFL, retinal nerve fiber layer; GC-IPL, ganglion cell-inner plexiform layer.
Supplementary Table S4. Sensitivity analysis in MR analysis exploring the causality between RNFL, GC-IPL thickness and circulating levels of total-tau
	Exposure
	Outcome
	Cochran's Q
	Horizontal pleiotropy
	MR-PRESSO

	
	
	Q
	Q df
	P
	Egger intercept
	SE
	P
	global test P

	RNFL thickness
	circulating levels of total-tau
	34.738
	23
	0.055
	-0.005
	0.008
	0.530
	0.054

	GC-IPL thickness
	circulating levels of total-tau
	11.810
	18
	0.857
	-0.006
	0.005
	0.235
	0.859 

	circulating levels of total-tau
	RNFL thickness
	12.447
	15
	0.645
	-0.011
	0.017
	0.552
	0.686

	circulating levels of total-tau
	GC-IPL thickness
	12.724
	15
	0.624
	-0.007
	0.023
	0.766
	0.583


MR-PRESSO, Mendelian randomization pleiotropy residual sum and outlier; RNFL, retinal nerve fiber layer; GC-IPL, ganglion cell-inner plexiform layer.














Supplementary Table S5. Colocalization analysis for RNFL, GC-IPL thickness and AD
	Exposure 
	Outcome 
	PP.H0
	PP.H1
	PP.H2
	PP.H3
	PP.H4

	RNFL
	AD(Discovery)
	3.63E-21
	0.990 
	1.21E-23
	0.003 
	0.006 

	GC-IPL
	AD(Discovery)
	7.52E-24
	0.981 
	3.78E-26
	0.005 
	0.014 

	RNFL
	AD(Replication)
	2.41E-21
	0.926 
	6.99E-23
	0.027 
	0.047 

	GC-IPL
	AD(Replication)
	7.44E-24
	0.970 
	1.43E-25
	0.019 
	0.011 

	RNFL
	circulating levels of total-tau
	2.57E-21
	0.974
	3.16E-23
	0.012
	0.014

	GC-IPL
	circulating levels of total-tau
	7.49E-24
	0.977
	1.04E-25
	0.014
	0.010

	The region was defined as ± 50KBP gene window surrounding the instrumental variables                                                                                                                                     PP indicates posterior probability
H0: neither trait has a genetic association in the region
H1: only exposure trait  has a genetic association in the region
H2: only outcome trait has a genetic association in the region
H3: both traits are associated, but with different causal variants
H4: both traits are associated and share a single causal variant                                                                  

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	RNFL: retinal nerve fiber layer; GC-IPL: ganglion cell-inner plexiform layer; AD: Alzheimer's disease
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